Introduction
The B + c meson is the ground-state of a (b, c) bound system. Being composed of two different heavy quarks it is a unique state in the Standard Model, offering an excellent laboratory to test both QCD and weak interaction. Indeed, being an open-favoured state, B + c cannot decay through strong or electromagnetic interactions making weak interaction the only possible decay mechanism. Theoretical predictions indicate that 70% of the total decay width of the B + c meson is due to c-quark decays, 20% to b-quark decays and 10% to weak annihilation [1] . Diagrams of the three categories are shown in Figure 1 .
Experimentally, the B 
Production measurements
The production mechanism of the B + c meson at hadronic machines is expected to be quite different from the production mechanism of hadrons containing a single heavy quark. According to Ref.
[11], the probability of a fragmentation of a b quark towards a B + c state is about 11 order of magnitude lower than a fragmentation towards B 0 or B + states. This means that other production mechanisms, mainly gg fusion processes, dominate the production of such states. Perturbative QCD calculations at the fourth order in α s lead to expectations for the B + c production cross-section at LHC between 0.4 and 0.9 µb, roughly corresponding to 10 −3 σ(B u,d ), ten times larger than the production cross-section at Tevatron [1] .
Since no absolute branching fraction has never been measured for B + c states, CMS and LHCb have used B + → J/ψK + as normalization channel, measuring the ratio
where N (B 
Using a small data sample collected in 2011 and corresponding to an integrated luminosity of 0.37 fb 
The 162 ± 18 selected signal candidates were used to perform the mass measurement whose uncertainty was already dominated by systematic uncertainty on the momentum scale because of the large Q-value of the B + c decay. Better resolution and momentum scale calibration uncertainty have been obtained two years later studying the decay B On the other hand, when studying partially reconstructed decays background rejection is more difficult because the selection cannot rely on a mass peak. In the case of B + c → J/ψµ + ν µ X, the invariant mass of the J/ψµ + combination lies in a range between 3.2 and 6.25 GeV/c 2 and the shape of the distribution depends on the form-factors of the decay, for which no experimental measurement is available.
A correction, named k-factor, between the J/ψµ + combination rest frame and the B + c rest frame, needed to calculate the proper decay-time and therefore the lifetime. The k-factor correction is applied on a statistical basis in bins of the mass reconstructed for the J/ψµ + combination. The shape of the k-factor distribution is determined using simulation and is affected by: (i) form-factor model of the B 
Background is dominated by events in which a real J/ψ from a b-hadron decay is associated to a hadron misidentified as a muon. This background source, named for brevity misidentification background, is modeled with a data-driven technique requiring an accurate characterization of the PID performance of the LHCb detector.
Other non-negligible background sources are due to decay candidates with a fake J/ψ and candidates obtained combining a J/ψ with a muon, but not from the same vertex (combinatorial background).
The B + c lifetime is obtained through a two-dimensional fit on the joint distribution of M (J/ψµ + ) and t ps , the decay time reconstructed in the J/ψµ + rest-frame. The result,
is the world's best measurement of the B + c lifetime, with an uncertainty halved with respect to the world average. The systematic error is dominated by the uncertainties on the background (± 10 fs), and signal (± 5 fs) models, where the latter includes theoretical uncertainties on form-factors and branching fractions of the feed-down decays.
Further improvements on the precision of the lifetime measurement are expected studying the hadronic decay channel B + c → J/ψπ + where systematic uncertainties are largely uncorrelated with those affecting the measurement presented above.
[ps] 
Conclusion and outlook
The excellent performance of the LHC and of the detectors has allowed the LHC experiments to reach several achievements in the field of B . In 2015, the LHC experiments will restart data-taking of the pp collisions at 13-14 TeV. Higher luminosity and larger B + c production cross-section are expected and therefore many unobserved B + c decay channels are expected to become accessible. Observed decays will be used as high-statistics control channels and studied for precision measurements.
